Respiratory disease due to infection with O. rhinotracheale and its associated economic losses in turkeys and chickens has been an emerging threat in the USA and elsewhere. There is presently an urgent need for a readily applicable test to detect infected birds. A flock surveillance system for monitoring turkeys and chickens for O. rhinotracheale infection would be useful. The antigen used in the present SPAT was a whole cell antigen. The test relies on the agglutination of bacteria and is biased towards detection of IgM antibodies. The SPAT can be completed in 2 minutes and uses a simple protocol for detection of O. rhinotracheale infection. Interpretation of the test is visual, and there is no difficulty in detecting positive and negative samples. This SPAT for detecting anti-O. rhinotracheale antibodies should be a valuable technique in the mass screening of flocks for O. rhinotracheale infection.
A radio-collared female white-tailed deer was found dead by members of the Missouri Department of Conservation. The deer was lying in a stream, with no evidence of predation or external injuries such as gunshot wounds. The deer was transported immediately to the University of Missouri Veterinary Medical Diagnostic Laboratory for examination.
The deer was moderately autolyzed, approximately 2 years old, and well fleshed with no obvious external injuries. At necropsy, the tissues were moderately autolyzed. The left mammary gland was markedly enlarged, and the overlying skin was diffusely purple. No milk or exudate could be expressed from the teats. On cut surface, the teat cistern was markedly dilated and filled with thick, creamy, pale green, malodorous, purulent exudate, which compressed and displaced the mammary parenchyma ( Fig. 1 ). Additional pu- rulent tracts were scattered throughout the mammary parenchyma. There were fibrinous and fibrous adhesions between the pulmonary pleura and thoracic wall at multiple sites on both sides of the thorax. The entire left and right middle lung lobes and both caudal lung lobes were rubbery to firm and red to purple and contained 3-15-cm cavitating areas of necrosis and abscessation ( Fig. 2 ). Additional 0.5-2.0-cm discrete abscesses were scattered throughout the cranial lung lobes. Plaques of fibrin and fibrous connective tissue adhered the pericardial sac to the epicardium multifocally. A single 3-cm abscessed lymph node was embedded within the muscular fascia in the left cervical region at the level of the atlanto-occipital joint. Turbid, tan, malodorous fluid filled the uterus, which was normal size. Tissues were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 7 m, and stained with hematoxylin and eosin (HE). Selected tissue sections of the lung were also stained with Brown and Brenn, Ziehl-Neelsen acid-fast, and Kinyoun's acid-fast stains.
Histologically, mammary ducts were dilated and filled with neutrophils and macrophages, which also infiltrated the surrounding parenchyma. Microabscesses were scattered among the acini. In the lung, similar inflammation was focused around large airways and vessels. Subsegmental bronchi and bronchioles were ectatic and filled with neutrophils and macrophages ( Fig. 3 ). Large airway epithelium was necrotic, and in some lobules the necrosis expanded to involve the entire lobule. Scattered gram-positive, non-acid-fast bacterial colonies composed of short coccobacilli sometimes forming chains were present within foci of necrosis. The remaining alveolar spaces were filled with edema, hemor-rhage, fibrin, and variable combinations and concentrations of neutrophils and macrophages. Many small-and mediumcaliber vessels contained septic thrombi, were infiltrated by neutrophils and macrophages, and had mural necrosis. Vessels in the renal medulla contained septic emboli and large numbers of neutrophils. The endometrial lining was denuded, and myriads of bacteria were present along the luminal surface. Small numbers of neutrophils and macrophages were present in the superficial lamina propria.
Actinomyces pyogenes was isolated from the mammary gland, lung, and uterus. Other bacterial isolates included Aeromonas caviae and Aeromonas sobria from the lung and Escherichia coli and Clostridium perfringens from the uterus.
Based on the gross lesions, histopathologic changes, and positive bacterial culture results, a diagnosis of disseminated A. pyogenes infection was made in this deer. Actinomyces pyogenes was isolated from multiple tissues including lung, mammary gland, and uterus, and the histologic appearance and staining characteristics of the bacterial emboli were compatible with this organism.
There are very few reports of A. pyogenes infections in deer. A report in 1988 described A. pyogenes infection in a number of captive exotic ruminants, including a single reindeer (Rangifer tarandus). 10 Actinomyces pyogenes was isolated from external abscesses and from urine, blood, and abscesses of the kidneys, lungs, and liver in some of the affected animals. A 13-year study of California deer found that Corynebacterium (Actinomyes) pyogenes was the most frequently isolated bacteria associated with abscesses in deer; however, white-tailed deer were not in- cluded in the study population. 7 Nine of 12 blue duiker with facial and mandibular abscesses were culture positive for A. pyogenes. 6 In a more recent study, the cause of intracranial abscesses and suppurative meningoencephalitis was examined in white-tailed deer. 2 Actinomyces pyogenes was the most frequent bacterial isolate and was recovered from 9 of the 24 cases. Seven of the 9 deer from which A. pyogenes was isolated also had subcutaneous abscesses. We did not find any subcutaneous abscesses in the deer we examined, but there was a single abscessed cervical lymph node.
In Europe, A. pyogenes is an important pathogen associated with seasonal mastitis (summer mastitis) in cattle, where it affects primarily pastured dry dairy cows and nonlactating heifers. 3 In the USA, in contrast, A. pyogenes-induced mastitis is uncommon and sporadic, may occur at any time during the year, and usually affects lactating cattle. 9 The gross and histopathologic appearance of the mammary gland in this doe was similar to that reported in cattle with A. pyogenes mastitis. 4 Clinically, Actinomyces mastitis in cattle is described as a peracute infection with a systemic response that includes pyrexia, tachycardia, anorexia, depression, and weakness. One quarter is generally affected, and abscessation occurs if the cow survives the peracute stages.
Actinomyces pyogenes is considered one of the most important organisms involved in pathologic changes of the postpartum bovine uterus. 5 In the deer of this study, A. pyogenes was isolated from the uterus, but the inflammatory response in the endometrium was relatively mild. November is breeding season for white-tailed deer, which have a gestation period of 201 days. 1 The doe was found in late May, which is the month in which most deer births occur; however, the uterus was small, and there was no gross or histologic evidence of mammary secretion, suggesting that parturition had not occurred in the recent past. We cannot rule out the possibility that normal parturition or abortion had occurred earlier and that the uterus was involuting normally. Because A. pyogenes is usually an opportunist, parturition or abortion may have served as a stressor, providing an opportunity for the dissemination of the bacterium. Another potential stessor in this doe was the presence of radio collar. The mammary gland and/or uterus probably were the primary sites of infection in this doe; initial infection probably was followed by multisystemic dissemination. and M. tuberculosis are the most important mycobacteria in the USA.
The rapid growth of molecular biologic techniques in medicine has been valuable for diagnosticians. These techniques enable scientists to make accurate identification of a variety of types of microorganisms in animal tissues, body fluids, or samples that have been chemically processed for pathological studies. 3, 5 Moreover, samples for these molecular diagnostic techniques may be quite small compared with the more conventional samples used in diagnostic labs.
Recently, a diagnostic assay for Mycobacterium utilizing the polymerase chain reaction (PCR) was described. 11 This assay uses formalin-fixed tissue as the DNA source, and 3 insertion sequences allow classification of the mycobacteria into the M. tuberculosis group, M. paratuberculosis, or the M. avium complex. Here, we describe the diagnosis of tuberculosis using PCR on formalin-fixed tissues of 2 snow leopards (Panthera uncia).
